T was isolated in the frame of a project aimed on the psychrotolerant microbiota occurring in water sources. The strain initially identified as a tentative species of the genus Aeromonas was rod-shaped, Gram-stain-negative, facultatively anaerobic and oxidase-positive. . Further investigation using phenotyping, automated ribotyping, whole-cell protein profiling and PCR-fingerprinting methods showed a distinct taxonomic position of strain P1297 T among hitherto described species of the genus Aquitalea. DNA-DNA hybridization experiments revealed low binding values between strain P1297
T as the closest phylogenetic relative with 99.28 % 16S rRNA gene sequence similarity. Digital DDH and average nucleotide identity (ANI) were determined to evaluate the genomic relationship between strain P1297
T and Aquitalea magnusonii CCM 7607 T . Digital DDH estimation (31.3¡2.46 %) as well as ANI (85.6001 %; reciprocal value 85.3277 %) proved the dissimilarity of strain P1297 T . Further investigation using phenotyping, automated ribotyping, whole-cell protein profiling and PCR-fingerprinting methods showed a distinct taxonomic position of strain P1297 T among hitherto described species of the genus Aquitalea. DNA-DNA hybridization experiments revealed low binding values between strain P1297
T and Aquitalea magnusonii CCM 7607 T (57¡3 %) and Aquitalea denitrificans CCM 7935 T (41¡5 %). The DNA G+C content of strain P1297 T was 60.3 mol%. The predominant fatty acids were C 16 : 1 v7c/ iso-C 15 : 0 2-OH (47.0 %), C 16 : 0 (24.5 %) and C 18 : 1 v7c (10.6 %), and the quinone system contained predominantly ubiquinone Q-8. The polar lipids detected were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, two unidentified phospholipids and one unidentified aminophospholipid. Obtained results of genotypic and chemotaxonomic methods clearly proved that strain P1297 T represents a novel species of the genus Aquitalea, for which the name Aquitalea pelogenes sp. nov. is proposed. The type strain is P1297 T (5CCM Mesophilic and psychrophilic micro-organisms are widespread in the aquatic environment and occupy a variety of ecological niches (Christian & Capone, 2002) . Polyphasic taxonomic studies of the water-associated bacteria realized in recent years resulted in description of many novel taxa of the phylum Proteobacteria (Aravena- Román et al., 2013; Chung et al., 2013; Yoon et al., 2013) (Turki et al., 2013) as well as in the high temperature sauna using thermal gradient gel electrophoresis (Kim et al., 2013) . The culture-independent techniques allowed determination of members (or representatives, strains, isolates) of the genus Aquitalea sp. as the minor part of microbial communities associated with the traps and leaves of carnivorous plants (Caravieri et al., 2014; Gray et al., 2012) . Members of the genus Aquitalea represent common resident bacterial flora of frog skin (Roth et al., 2013) and were isolated from freshwater lake sediments (Weber et al., 2009) , activated sludge acquired from local municipal wastewater treatment plant (Adav et al., 2010) and from tropical forest soils as the most active cellulose degraders (Woo et al., 2014) . Finally, Aquitalea were the predominantly isolated bacteria from bacterial community of Pectinatella magnifica colonies (Vlková et al., 2015) .
Strain P1297
T was isolated from wet mineral peloid in spa Mariánské Lázně, Czech Republic. Strain P1297 T showed rod morphology and was Gram-stain-negative, facultatively anaerobic and oxidase-positive with a fermenting metabolism. Phenotypic classification of strain P1297 T was performed using identification kit ENTEROtest 24 (Erba Lachema) and supplemented by several key tube and plate tests e.g. oxidase, catalase, OF test, motility and hydrolytic enzymes production (Kosina et al., 2013 For extraction of DNA, one loop of cells was suspended in 500 ml sterile deionized water and heated at 80 8C for 20 min. Subsequently, the crude extract was centrifuged at 14000 r.p.m. for 1 min and the supernatant was directly used as a template for PCR (Švec et al., 2012) . Amplification of the 16S rRNA genes of strain P1297
T was performed using universal primers 16S F1 (59-AGAGTTTGATCCTGG CTCAG-39; Coenye et al., 1999) and 16S R1530 (59-AAG-GAGGTGATCCAGCCGCA-39; Hughes et al., 2000) . The sequencing procedures were performed by Eurofins MWG Operons, Ebersberg, Germany. The partial 16S rRNA gene sequences of the reference strains (Aquitalea magnusonii TRO-001DR8
T and Aquitalea denitrificans 5YN1-3 T ; GenBank accession nos DQ018117 and EU594330, respectively) and of the phylogenetically closest genus Chromobacterium (Chromobacterium violaceum ATCC 12472 T and Chromobacterium pseudoviolaceum LMG 3953 T ; GenBank accession nos AE016825 and AJ871128, respectively) were retrieved from the GenBank database and used for the identification of phylogenetic neighbours, initially carried out by the BLAST (Altschul et al., 1997) and megaBLAST (Zhang et al., 2000) programs against the database of type strains of species with validly published names (Kim et al., 2012) . The 50 sequences with the highest scores were then selected for the calculation of pairwise sequence similarity using a global alignment algorithm, which was implemented at the EzTaxon server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) . Reconstruction of the phylogenetic tree of representatives of established species of the genus Aquitalea and selected members of the family Neisseriaceae, based on sequence comparison of the 16S rRNA gene, was performed using MEGA software version 5.0 (Tamura et al., 2007) .
Oligella urethralis CIP 103116
T was chosen as an out-group. The evolutionary distance was calculated by the neighbourjoining method (Saitou & Nei, 1987) . No significant differences between the neighbour-joining tree topology of this group and that reconstructed using the maximum-likelihood or maximum-parsimony algorithms could be detected (data not shown). Bootstrap values were calculated from 1000 resamplings. The 16S rRNA gene sequence analysis placed strain P1297
T within the class Betaproteobacteria and shoved Aquitalea magnusonii TRO-001DR8 T (5CCM 7607 T ) as its closest phylogenetic relative (Fig. 1) , with 99.28 % 16S rRNA gene sequence similarity. The 16S rRNA gene sequence similarity with the next species, Aquitalea denitrificans 5YN1-3 T , was 99.06 %. The more closely related species of the family Neisseriaceae have been added to the phylogeny tree. Phylogenetically closely related chromobacteria, Chromobacterium violaceum ATCC 12472 T and Chromobacterium pseudoviolaceum LMG 3953 T showed 95.53 % and 94.87 % 16S rRNA gene sequence similarity.
Genomic DNA for whole-genome sequencing was extracted from bacterial cultures growing for 24 h on TSA at 37 8C. The DNA of the phenotypically closest strains P1297
T and Aquitalea magnusonii CCM 7607 T was isolated using a High Pure PCR Template Preparation Kit (Roche) according to the manufacturer's recommendations. The purity of the DNA was determined by gel electrophoresis and DNA concentration was estimated by the Qubit 2.0. Fluometer using a Qubit dsDNA BR assay kit (Invitrogen). For whole-genome sequencing and data analysis, the sequencing library was constructed from gDNA using an Ion Plus Fragment Library kit (Life Technologies) following the manufacturer's recommendations for 400 bp library preparation (Life Technologies). The sample was loaded on 314v2 chip and sequenced using an Ion PGM Hi-Q sequencing kit (Life Technologies) on an Ion PGM System (Life Technologies). Sequencing reads were analysed with the Ion Torrent Suite Software (version 5.0.2) and using the plug-in Assembler SPAdes (v. 5.0.0). Assembled contigs larger than 500 bp were used for subsequent analysis. The whole-genome shotgun projects have been deposited at DDBJ/EMBL/GenBank under the accessions LNQU00000000 (Aquitalea magnusonii CCM 7607 T ) and LNQV00000000 (Aquitalea pelogenes P1297 T ); the versions described in this paper are LNQU01000000 and LNQV01000000, respectively. To evaluate the genomic similarity between strain P1297
T and Aquitalea magnusonii CCM 7607
T two additional parameters were determined, digital DDH (dDDH) and average nucleotide identity (ANI). The DDH similarity between strains was calculated in silico with the GGDC server version 2.0 (Meier- Kolthoff et al., 2013; Auch et al., 2010a, b) and the recommended formula 2 was taken into account to interpret the results. The ANI was calculated by using a web-based tool available at EzGenome (http://www.ezbiocloud.net/ezgenome/ani). dDDH estimation (31.3¡2.46 %) and ANI (85.6001 %; reciprocal value 85.3277 %) are below the proposed cutoff borderlines of 70 % and 95-96 %, respectively. Thus, these results confirmed the novel species status of strain P1297 T .
Ribotyping of type strains of species of the genus Aquitalea with EcoRI restriction enzyme was performed using a RiboPrinter Microbial Characterization System (DuPont Qualicon). Cluster analysis of ribotype profiles was performed using the BioNumerics v. 6.6 software (Applied-Maths). Import of the ribopatterns into the BioNumerics software was achieved by using the Load samples import script. Characterization of investigated strains using repetitive element PCR (rep-PCR) fingerprinting with (GTG) 5 , ERIC, BOX and REP primers was performed using PCR conditions described by Versalovic et al. (1994) and analysed as detailed by Švec et al. (2010a) . Randomly amplified polymorphic DNA-PCR (RAPD-PCR) fingerprinting with the M13 primer was performed as described by Švec et al.
(2010b). Numerical analysis of obtained fingerprints was achieved using the BioNumerics software (v. 6.6) using Pearson's correlation similarity coefficient and the dendrogram was constructed with the UPGMA (unweighted pair group method using arithmetic averages) clustering method. Genotypic investigation using the DNA-based fingerprinting techniques, namely automated ribotyping (Fig. S1 , available in the online Supplementary Material), rep-PCR and RAPD-PCR (Fig. S2 ) differentiated strain P1297
T from the type strains representing hitherto described species of the genus Aquitalea and showed a distinct taxonomic position of strain P1297
T within the genus Aquitalea.
Analysis of whole-cell protein profile by SDS-PAGE was performed according to the protocol described by Pot et al. (1994) . Cellular proteins were extracted from cultures cultivated under standard conditions [24h at 37 8C, nutrient agar CM3 (Oxoid)]. The whole-cell protein extract of Psychrobacter immobilis CCM 4923 was used as a reference profile and Sigma Marker Wide Range (6.5-205 kDa) was used as molecular mass markers. Protein bands were visualized by using Coomassie Blue R-250 staining. Analysis of digitised protein profiles was done with BioNumerics software (v. 6.6) using Pearson's correlation similarity coefficient. The dendrogram was constructed with the UPGMA clustering method, and obtained results supported the separate position of strain P1297 T among remaining species of the genus Aquitalea in full agreement with DNA-based analyses (Fig. S3 ).
Fatty acid methyl esters (FAME) analysis was performed using Sherlock Microbial Identification System, version 6.0 (MIDI). Strain P1297
T and the reference strains were grown on R2A agar (Difco) at 28 8C for 48 h, where the bacterial communities reached the late-exponential stage of growth according to the four quadrants streak method (Sasser, 1990) . The predominant fatty acids of strain P1297 T were C 16 : 1 v7c/iso-C 15 : 0 2-OH (47.0 %), C 16 : 0 (24.5 %) and C 18 : 1 v7c (10.6 %). The obtained FAME profile of strain P1297
T is in agreement with FAME data of type strains of species of the genus Aquitalea (Table S1 ).
Quinones and polar lipids were extracted from freeze-dried biomass and analysed as described previously (Altenburger , 1996; Stolz et al., 2007; Tindall, 1990a, b) . The quinone system of strain P1297 T was composed of ubiquinone Q-8 and traces of Q-7 (,0.2 %), which confirmed the taxonomic position of strain P1297
T within the class Betaproteobacteria. The same results were observed for both reference strains (Aquitalea magnusonii CCM 7607 T and Aquitalea denitrificans CCM 7935 T ). The major polar lipids detected were diphosphatidylglycerol (DPG), phosphatidylethanolamine (PE), phosphatidylglycerol (PG), two unidentified phospholipids (PL1 and PL2) and one unidentified aminophospholipid (APL1). Minor amounts of two unidentified polar lipids (L1 and L2), an unidentified aminolipid (AL1) and an unidentified phospholipid (PL3) were found. A pigment spot was also visible in the polar lipid profile (Fig. S4) . The polar lipid profiles of Aquitalea magnusonii CCM 7607
T and Aquitalea denitrificans CCM 7935 T showed the same major characteristics with small quantitative differences. Two minor polar lipids (PL3 and AL1) were not detected in the Aquitalea magnusonii CCM 7607 T profile. In the Aquitalea denitrificans CCM 7935
T profile, only five polar lipids (DPG, PE, PG, AL1 and APL1) were found (data not shown).
DNA-DNA hybridization was carried out as described by De Ley et al. (1970) with modifications as described by Huss et al. (1983) using a Cary 300 Bio model UV/Vis spectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller (Varian). DNA-DNA hybridization experiments revealed low binding values between strain P1297
T and Aquitalea denitrificans CCM 7935 T (57¡3 % and 41¡5 %, respectively), unambiguously demonstrating the status of strain P1297 T as a novel species. All DNA-DNA hybridization data are quoted in Table S2 . The DNA G+C content of strain P1297 T was 60.3 mol% what is slightly lower than that of other species of the genus Aquitalea.
The obtained phenotyping and genotyping results demonstrate that strain P1297
T represents a distinct species of the genus Aquitalea as confirmed by whole-cell protein profiling, PCR fingerprinting, ribotyping, chemotaxonomy and DNA-DNA hybridization results. The name proposed for this novel species of the genus Aquitalea, represented by strain P1297
T , is Aquitalea pelogenes sp. nov. Basic tests distinguishing Aquitalea pelogenes sp. nov. from other species of the genus Aquitalea are shown in Table 1 . The description of the species is based on one strain. Cells are Gram-stain-negative, short rods, occurring predominantly in pairs or in irregular clusters which are nonspore-forming and motile. Colonies on tryptone soya agar (TSA; Oxoid) are circular, convex, smooth and glistening with whole margin, and are 2-3 mm in diameter. Facultatively anaerobic and non-haemolytic on sheep blood agar. Growth is observed between 15 uC and 37 uC, but not at 5 uC and 42 uC or in the presence of 6.5 % (w/v) NaCl. Resistant to vibriostatic agent 0/129. Glucose is fermented to acid without gas production. Positive for activities of catalase, oxidase, phosphatase, arginine dihydrolase, esterase (C4), esterase lipase (C8), leucine arylamidase and valine arylamidase. Negative for activities of urease, lysine and ornithine decarboxylase, lipase (C14), cysteine arylamidase, pyrrolidonyl arylamidase, phenylalanine deaminase, trypsin, chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, bglucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. Positive result in tests for indole production, nitrate reduction, malonate utilization and Voges-Proskauer reaction (acetoin), but negative result in tests for Simmons citrate, H 2 S production and nitrite reduction. Aesculin, Tween 80, gelatin, DNA and elastin are not hydrolysed. Acid is produced from glycerol 
